In this paper, we explore the benefits of using social media in an online educational setting, with a particular focus on the use of Facebook and Twitter by participants in a Massive Open Online Course (MOOC) developed to enable educators to learn about the Carpe Diem learning design process. We define social media as digital social tools and environments located outside of the provision of a formal university-provided Learning Management System. We use data collected via interviews and surveys with the MOOC participants as well as social media postings made by the participants throughout the MOOC to offer insights into how participants' usage and perception of social media in their online learning experiences differed and why. We identified that, although some participants benefitted from social media by crediting it, for example, with networking and knowledge-sharing opportunities, others objected or refused to engage with social media, perceiving it as a waste of their time. We make recommendations for the usage of social media for educational purposes within MOOCs and formal digital learning environments.
Introduction: social media in learning In this paper, we explore the role played by social media in a Massive Open Online Course (MOOC) offered by an Australian university. Social media sites are increasingly being used for educational purposes and a range of benefits and drawbacks have been documented in the research. We examine how the usage of social media in the MOOC enhanced participants' overall learning experience and how it led to increased networking and knowledge sharing with peers. We also report on the negatives of social media usage as perceived by the participants. These lessons may inform future design choices of the inclusion of social media in MOOCs and other structured digital learning.
Social media in higher education has been found to enhance learning outcomes and academic achievement (Junco, Heiberger, and Loken 2010; Ö zmen and Atici 2014) , and to contribute to knowledge construction (DeWitt et al. 2014; Kassens-Noor 2012) . Social media can assist students to share administrative information with peers, such as meeting times and locations, and assessment requirements (Bosch 2009; Selwyn 2009) , and also to network and promote peer feedback (Davies et al. 2010) .
Some students report seeing the use of social media such as Facebook as time wasting or a form of procrastination (Davies et al. 2010) . Studies such as Madge et al. (2009) argue that students are not keen to use Facebook for formal discussions relating to teaching and learning, or to liaise with instructors. Students may feel that using social media in education distorts the boundaries between their online social and educational worlds, between social and informal and formal spaces, and between public and private spaces (Land and Bayne 2008) . Both students and academics may feel that social media for educational purposes interferes with their private lives, which raises concerns about representing identities in the online environment (Aghili et al. 2014; Tess 2013; Veletsianos and Navarrete 2012) .
Particular to MOOCs, participants may feel overwhelmed and as just one 'faceless student' out of many (Knox 2014) . Participation in MOOCs can provoke anxiety in a learner about their presence and orientation in relation to large-scale activity (Kop, Fournier, and Mak 2011) , and can cause a sense of loss of identity and individuality (Knox 2014) . Participants have described MOOCs as depersonalised and lacking a meaningful student-teacher relationship (Levinson 2013) . Students in MOOCs may feel anxious that they are missing out on important information and discussions; the many online opportunities and 'spaces' of the course can cause students to feel confused and overwhelmed (Knox 2014) .
Despite a large body of scholarly work on MOOCs and digital education, with broader and quickly growing scholarship focusing on the educational use of social media, there is still a scarcity of studies specifically looking into the usage of social media in MOOCs. This paper seeks to contribute to this gap of knowledge and offer some insights into how social media can be successfully deployed in a MOOC. 'How and to what extent does social media enhance or complement participants' overall learning processes and outcomes?' is the key question that drives us to be particularly interested in investigating two outcomes. First, why did the CD MOOC participants chose to spend time in social media platforms in addition to the structured LMS provided? Second, what was the impact, if any, on their learning, experience and engagement?
The context for the study: the Carpe Diem MOOC The Carpe Diem Massive Open Online Course (CD MOOC) was designed and delivered by Swinburne University of Technology (Australia) in 2014. The MOOC was designed to attract educators from all sectors interested in designing their own courses. The goal of the CD MOOC was to equip participants with the knowledge and skills to develop their own online and blended teaching materials and processes through a practical design approach.
Just over 1,000 participants accessed the CD MOOC. They were mainly in the 46-year-plus age bracket; employed in the education sector; and the majority were female . Participants were allocated into small online groups, and tasked with designing and planning their own courses with a focus on student-centred learning, and using innovative learning technologies. There was a high level of engagement and completion.
The pedagogy of the Carpe Diem process is a socially mediated constructivist approach that uses rapid project development and creative problem-solving techniques for quick and collaborative design (Salmon 2013 Salmon and Wright 2014; Salmon et al. 2015) . The CD MOOC aimed to provide participants with an experience
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Hosted on the free CourseSites (provided by Blackboard TM ) LMS, the CD MOOC process was defined by extensive group work and peer review. At the beginning of the CD MOOC, participants were randomly enrolled into groups of approximately 30 participants, and were guided and supported by a MOOC moderator over the 6-week period.
In addition to the structured LMS, more informal social media elements were offered. The CD MOOC designers selected Facebook and Twitter as social media platforms for participants to use, based on the studies that social media contributes to collaborative learning experiences (Balakrishnan 2013; Blaschke 2014; Llorens and Capdeferro 2011; Maloney 2007; Yu et al. 2010) .
The Facebook group and the Twitter hashtag (#CDMOOC) were created in February 2014 to coincide with the beginning of the CD MOOC. Both social media outlets were open to all CD MOOC participants. The Facebook group was a closed group that required participants to request to be added by the Carpe Diem Facebook page moderators.
Both the CD MOOC Facebook group and the Twitter hashtag #CDMOOC were extensively advertised to participants through general announcements on the CD MOOC's CourseSites page, tweets via the CD MOOC's official Twitter account and through the text-based online and printed literature advertising the MOOC. Twitter was also linked directly to the CD MOOC Facebook group by including the Twitter hashtag in Facebook posts.
On the Facebook group, moderators guided participants to ask questions about the CD MOOC, seek practical help, communicate and discuss issues around work tasks, and share links to online group work and resources. Twitter was used by both the CD MOOC team and participants to share practical information and resources, while also encouraging participants to share their thoughts and experiences.
Methodology
The data for this study were collected via an anonymous online survey, interviews with a randomly selected group of survey respondents and Twitter and Facebook postings by the CD MOOC participants throughout the duration of the MOOC. These methods were selected as they are mutually enriching by allowing for an in-depth investigation of topics of inquiry initially revealed by the survey responses. The survey consisted of six Likert-scale questions, two write-in general feedback questions and six demographic questions. The survey questions covered aspects such as the students' evaluation of the usefulness of the CD MOOC and their engagement with its various elements, including its length, structure, the use of videos, resources and digital badges. The write-in questions directed the respondents to identify the most useful aspects of the CD MOOC and explain why the features were useful. The survey was sent out to the entire CD MOOC participant cohort and was completed by 155 respondents.
No survey questions were specifically designed to gauge students' engagement with social media elements (Facebook and Twitter), however, the theme of social media naturally emerged from the write-in responses data. To further explore how social media in the CD MOOC influenced students' educational experiences, a question about social media was included in the interview schedule, with the ultimate goal of correlating interviewees' responses on the usage of social media in the CD MOOC with the survey findings.
After the survey completion, 29 of the survey respondents consented to be interviewed. Semi-structured telephone interviews were conducted, transcribed and de-identified. In regards to the interview respondents' use and experiences of social media in the CD MOOC, we asked whether interviewees felt motivated to engage in informal interaction with their peers in online spaces outside of the CD MOOC structured environment, and whether or not, or to what extent, they felt social media helped their learning. Interviewees were also asked whether they interacted with other CD MOOC participants on Facebook or Twitter, and whether they thought that social media improved their learning outcomes.
We utilised the analytical software Dedoose to conduct a thematic analysis of the interview transcripts, open-ended survey responses and social media postings, in which social media was identified as one of the frequently discussed topics. The analysis of the data collected from the three sources was guided by the mixed-methods approach (Bazeley 2012) , in which we triangulated the findings to facilitate the process of concept formation and identify frequently mentioned concepts and causal inferences (Strauss and Corbin 1998) , though the latter was problematic considering the small size of the samples. Another level of triangulation was achieved by having data systematically (co)analysed and (co)checked by the authors. The processes of data triangulation produced high levels of inter-reliability through comparisons, moderation and thorough discussions of the data and any inconsistencies that arose between the authors. Throughout the reporting of findings, we treat the triangulated data as one body of knowledge. The three key themes which emerged from the body of data are discussed next.
Findings

Participation in social media
Having first emerged as a major theme from the survey's write-in responses data, social media then became one of the main topics of inquiry investigated via the interviews. The social media postings data revealed that Facebook was most frequently used by the CD MOOC participants, compared to the microblogging site Twitter. Participation in the Facebook group continued actively for around 3 months (up to May 2014) with some participants 'signing off' by displaying their certificate of completion. The Twitter hashtag attracted 664 tweets over a 9-month period. Initially, Twitter was used by participants to announce their intention to participate in the CD MOOC, and then during the MOOC to gather, provide and exchange resources and information.
Interview participants were specifically asked whether they used social media throughout the CD MOOC and if so, whether they used Facebook or Twitter, or both, and how they engaged with either platform. The usage data quantified on the basis of interview transcripts (Table 1) shows that approximately half of all interviewees used at least one of the social media platforms in the CD MOOC. The most used form of social media was Facebook (used by 31%), a small minority (3%) used Twitter only, while 14% of interviewees utilised both Facebook and Twitter.
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Confusing the findings from the Tess's (2013) study, the interviews clarified that the different social media platforms were used for different purposes by the CD MOOC participants. The Facebook group was used for discussions, while Twitter was used for gathering and providing information.
Emerging themes
Analysis of the survey's write-in responses and the interview narratives helped us identify three key themes that emerged in relation to participants' use of and engagement with social media in the CD MOOC. The first theme revealed that the online collaboration through social media assisted participants by enhancing their learning. The second theme showcased that many participants enjoyed and benefitted from using social media to engage with a diverse range of people with whom to network and exchange knowledge. Finally, the third theme illuminated the reasons behind participants' objections or reluctance to use social media within their structured online learning experience.
Theme 1: improving learning
Approximately half (14) of the interviewed participants used the CD MOOC Facebook group during the duration of the MOOC, mainly with the intention of improving their learning outcomes. These participants reported various positive social aspects of their learning process enhanced by using Facebook, confirming other studies (Brownell and Swaner 2010; Dodge and Kendall 2004; Kassens-Noor 2012) . Participants who used the CD MOOC Facebook group, but did not use Twitter, thought that social media was useful for posting and gathering information, and that Facebook improved their learning outcomes by facilitating discussion with peers and moderators. Facebook was also seen as an easy aid to increase learning and encourage discussions with peers as it facilitated the sharing of videos and images, and hence allowed participants to directly see others' work. Facebook also served as a spark for a discussion, which could then be built upon within the more structured MOOC environment. One participant noted:
For me, the most useful activities were designing and giving feedback on the e-tivity, an opportunity to use the templates provided. Aside from that, [the most useful aspects were] the enormous amount of discussion generated through various media both within and outside the course environment.
A number of interview participants stated that they were unable to use social media as much as they would have liked, as a result of either a lack of time or lack of interest among other CD MOOC group members in participating in the Facebook group. Despite their lack of engagement with Facebook, these participants perceived social media as being helpful to their collaborative learning efforts whether they engaged with either Facebook or Twitter. Another perceived benefit of participants engaging in social media was more knowledge sharing Á it was suggested that the large amount of discussion generated on Facebook was one of the most useful aspects of the CD MOOC experience.
Theme 2: networking
Both survey and interview participants spoke of the benefits of networking with people from different backgrounds, locations and professional affiliations when using social media platforms to connect and further their learning outcomes in the CD MOOC. One participant stated:
I love the fact that . . . you're networking with people all over the world and just such an incredibly empowering thing. A lot of my colleagues feel that because they work in . . . a government education department they should only really talk to people . . . in their own area and I just love that whole knowledge of being able to . . . communicate with someone in Ireland and . . . someone in Israel and it's very empowering I think. And it also made me feel good because they know lots of stuff, so I felt really confident and comfortable.
Another participant mirrored the sentiment above: 'collaborating with participants worldwide made it a great cultural experience, particularly in seeing how social media is taking on the world'. Another confirmation of this sentiment came from a tweet: '[Our] team are networking as well #CDMOOC finding interesting connections from the online world!' Finally, as another participant stated:
Learning from peers and using learning platforms such as discussion boards, wiki, the CD MOOC and others enhanced this process and helped make this happen! I personally found this experience, although challenging at times, useful and interesting. It kept me engaged and motivated to explore and engage with others. I particularly enjoyed freely sharing knowledge on a wide and global scale!! These responses, provided by both interview participants and survey respondents as well as interspersed throughout the Facebook and Twitter feeds, exemplify how strongly the CD MOOC participants felt that they were part of a larger online learning cohort with shared goals, and in a collaboration with peers on social media that aided their learning and in general enriched the CD MOOC experience.
Theme 3: objections to using social media
Despite the positive comments outlined in the previous section, a significant segment of the CD MOOC participants who took part in interviews (41%) did not use any forms of social media as part of the CD MOOC experience. The main objections to using social media can be divided into three categories: a belief that social media might be a waste of time; the perception of social media platforms as confusing or intimidating; and concerns about blurring social and professional identities. These objections are discussed in the following sections. Time to engage with social media Among reasons for not engaging with social media in the CD MOOC, a lack of time emerged with a systematic frequency: these participants believed that social media would 'take time away' from what could otherwise have been spent on the structured parts of the CD MOOC, a concern that is reflected in other studies (Davies et al. 2010) . Within this group, some were negative towards social media in general, seeing it as a waste of time, both inside and outside of the CD MOOC. This sentiment among participants is exemplified by the interview excerpt below in which a participant did not engage with social media for lack of time; he thought that time spent on social media would detract from the time he could spend on coursework. It might be that more time is required if the platform is unfamiliar. It was important to many participants that they were comfortable using social media, however, and they avoided unfamiliar platforms.
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I made a couple of tweets myself but they were just generally looking forward to doing a CD MOOC and everything. I didn't actually respond to anybody else's tweets on there but I did have a look every so often. But again that's another time issue. You know you're looking on the community and the Twitter and all of the social things and you end up tearing off your actual course work [emphasis added].
Meanwhile, a number of participants wanted to use the social media with which they were familiar and comfortable. Some of these participants were notably less enthusiastic about the use of CourseSites LMS of the CD MOOC, instead preferring to spend time on social media. This finding fits in with the literature emphasising that learners often prefer to use the social media to which they are already accustomed (Kaeomanee, Rias, and Perveen 2012; Veletsianos and Navarrete 2012) . Such learners find social media easier to use, or more 'advanced' than the institutionally provided LMS (Davies et al. 2010) .
A participant who did not interact with others via Facebook or Twitter attributed this indifference to time constraints and multiple other commitments, and 'preferred to do [use social media] because it would have given [the CD MOOC] a little more structure'. The same participant also stated that it would have been simpler to use Facebook, which was familiar, instead of CourseSites, which this person described as 'cumbersome'.
Participants generally reported being more comfortable using platforms that they were more accustomed to Á typically Facebook. The participant cited below used Facebook to gain knowledge of the CD MOOC's coursework through online peer discussions, however, did not feel comfortable using Twitter:
I tried to get in touch with the course participants to get informed about the discussion around this course so I registered on Facebook and also Twitter. The use of Facebook is quite helpful but Twitter did not work because it was not the social media I am accustomed with.
This apparent trend of participants preferring to engage with the CD MOOC via social media rather than LMS can be explained by the existence of navigational issues with the CD MOOC's LMS, another common theme in both surveys and interviews. We conclude that a significant segment of participants did not see the value of social media in the CD MOOC, mostly because they were concerned about losing the time they had available to spend on coursework.
Confusion or intimidation
Another objection by participants related to their lack of knowledge about social media platforms and their resulting confusion. A participant voiced strong opinions about the use of Facebook and Twitter for educational purposes: 'I absolutely disagree with that [Facebook and Twitter] . I hate Facebook, I don't think it's an appropriate forum. I dislike it'. She believed that in order to 'get as much bang for your buck in as short a time as possible', all information should be in one place, and information spread over several social media sites can get lost: 'You want to say it once, say it clearly and keep it all in one place and that way it's easy to get onto the points'.
Other participants held similar ideas Á they expressed their confusion at the range of online communication channels available during the CD MOOC: '#CDMOOC to tweet or FB? Don't feel I can do both. Plus wiki plus group discussion board. Collaboration galore!' This participant echoes this conflict between social media platforms:
While it is great to encourage using other forums [outside the CourseSites] to collaborate, it created more confusion as we did not know where to go to stay in touch. Encouraging a set place as a common thread would have been helpful at the start.
In practice, we noted that the CD MOOC groups had some difficulty reaching consensus about which platforms to use for their work because of the variety of opinions within the groups about which social media sites were appropriate. However, those participants in groups who used both Facebook and Twitter found the experience of using both platforms extremely helpful, though not without initial disagreements. For example:
We had a bit of a problem in our group in the beginning because instead of thinking about the process we had a couple of people who were arguing about whether social media was any good, so it kind of got a bit out of hand . . ., 'No, we're not using Facebook because of this, this, this and this' but they weren't kind of thinking about what the process was of the actual Carpe Diem design methodology. Rather they were thinking of, 'Do I like social media or don't I?' So that kind of overtook that a little bit.
Such comments are not unusual in the literature on MOOCs. Students may feel that they are 'missing out' if they do not follow every thread or post on the connected social media platforms (Knox 2014) . Other research (Henderson, Selwyn, and Aston 2015) tells us that students prefer having all of their course content and materials located in one place, such as the official LMS. Our study demonstrates, however, that those participants who made a decision to engage with the social media elements of the CD MOOC found the experience rewarding.
Blurring of social and professional identities A third key objection of participants to engaging with the social media elements of the CD MOOC dealt with reluctance about what was perceived as a potential merging of professional and social identities. One of these participants, who felt uneasy interacting with other participants using social media, preferred to separate his networking and more formal learning approaches: 9 than sufficient'. Comments like these demonstrate that some participants discounted social media as a valuable way to gain knowledge and engage with peers in an online community.
Another participant stated that using social media for the purposes of the CD MOOC felt too intimating to her: 'I don't do Twitter, Facebook . . . I didn't want to get on Facebook with them . . .
[it] was a little too intimate'. The reluctance to blur social and professional identities is a common theme emerging from the literature on online learners and MOOC participants (Aghili et al. 2014; Jones et al. 2010; Land and Bayne 2008; Veletsianos and Navarrete 2012) . Based on their findings, Jones et al. (2010) recommend that learning design address individual student preferences to either combine or separate their online identities.
Summary of objections
Those who reported being uncomfortable using social media cited three main reasons for not wanting to engage in social media for their formal learning. First, they did not believe that there was any learning value in using social media sites, and that it was a waste of their time. Second, they found the social media landscape too confusing and intimidating. Third, they did not want to blur what they perceived as the socialprofessional divide.
Conclusions
The experience of delivering the CD MOOC allowed us to study how participants engaged with the social media within the MOOC along with the structured learning provided. Our findings show that, although participants enjoyed using social media to support their MOOC experience and thought that they had benefitted from using it, some had objections.
The benefits included enhancing learning through the social and informal interaction with their peers, and from the online communities that formed around the CD MOOC. Connecting with peers using social media also strengthened participants' sense of belonging to the CD MOOC cohort.
Non-institutionally provided digital environments bring both opportunities and challenges to digital learning. Amongst the opportunities is the ability for online students to learn anywhere, on an array of devices, on multiple online platforms, and in their own time, allowing for personal flexibility and choice. The challenges of online learning include becoming skillful in and comfortable with new technology, developing ways to relate to and communicate with other learners online, and becoming comfortable about having an online presence and digital identity.
Most notable was the wide variety of differing views and experiences by the CD MOOC participants. The CD MOOC participants held contrasting views that highlighted how individual preferences for online learning differ considerably within the same learning cohort. This also highlighted the willingness and benefits for those who did venture outside the structured and provided learning environment.
Recommendations
When designing for MOOCs or online learning, participants' preferences for social media use should be taken into account. The design of content and delivery methods for the intended target audience should consider the cohort's demographics and background, and use MOOCs-centred research. Such predictors can help in the selection of platforms that are the most appropriate, based on the demographic data of social media usage, for example. Social media platforms such as Facebook and Twitter should be viewed by MOOC designers as an addition to a LMS rather than a substitution. Social media should ideally serve complementary purposes to a LMS, ensuring that material is not duplicated. Participants should be clearly informed that information communicated on social media does not duplicate anything else already given within the course/official platform, in order to persuade students that social media is not a waste of time.
Nevertheless, online designers need to ensure that learners are not given too many social media options, as more is not always better. Instead, more options may lead to confusion, intimidation, and learners who log off altogether. Our study demonstrated that CD MOOC participants found too many options of engagement and different online platforms overwhelming. They stated they were often unable to keep up to date with every post or discussion thread due to time restraints, and they worried about falling behind. As MOOC participants have busy lives and jobs, and often embark on a MOOC in their spare time, MOOCs should be simplified wherever possible. For this reason, the social media options should be limited in order to avoid information overload and minimise confusion for learners. It may be worth, for example, incorporating a Twitter feed directly into the LMS site, thereby opening access up to all participants and avoiding the requirement of logging into yet another social media site.
Several participants cited a lack of time for not engaging with social media in the CD MOOC, while others did not believe that social media contributed any value to their MOOC experience at all. As a result, it may be useful to outline in detail to students the contributions that social learning can bring to a MOOC and, indeed, to any online learning environment. Those who believe that conversations on social media are a waste of time may view things differently if they understand how conversations and knowledge sharing with their peers can support their learning experience.
Online learning should be designed around multiple learner preferences, if possible, to tailor the learning experience to each participant. Some learners prefer to separate their social and professional identities, while others are unconcerned about merging their social and professional lives, perhaps because they do not distinguish between the two. MOOC designers need to take this into account. One solution is to offer a few different platforms, in addition to the LMS, but not require that learners use them if they feel uncomfortable. Alternatively, ask learners to create professional identities on social media for all formal learning and professional development uses.
We have shown that despite the objections cited by participants, social media can be a powerful tool deployed in MOOCs and other digital learning: It can boost collaboration, enhance networking efforts, and improve learning experiences and outcomes.
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